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PROPERTIES  OF INGOTS
HIGH-GRADE crucible steel was formerly the purest form of cast steel known. It was rivalled in chemical purity only by Swedish (bessemer and open-hearth) steel; it is now equalled, if not surpassed, in that respect by certain electric furnace steels. But in general reliability for toolmaking purposes, crucible steel is unequalled; the reason being that steel is not completely made until it has been cast, and no method of casting ingots is so nearly perfect as that practised by the crucible steel melter. Also, no form of ingot mould is so easy to scrutinize as the one he uses, and no form of ingot is so carefully examined and prepared for the subsequent operations. Much of the virtue ascribed to Swedish steels is due to the excellent way in which they are usually cast; much of the disappointment attending the use of electric furnace tool steels is due also to the way in which they are usually cast. The properties of ingots as modified by casting temperature, method of casting, shape of ingot mould, etc., is the subject of this chapter, and one of which the user of tool steel should have some knowledge if he would understand the causes from which a few of his troubles arise.
(A) CRYSTALLINE  STRUCTURE AND  ITS  EFFECTS
When steel or any other crystalline substance is cast into a mould the freezing commences from the inner surfaces of the mould, supposing the substance is quite fluid to begin with. Assuming the mould to be made from cast iron and its cross-section a square, then freezing in any plane occurs more rapidly at the corners than elsewhere; and the crystals lying in and about the corners, in
19on, as not much of it would be lost during the melting operation; and there may even be a gain bringing the total up to -40 per cent, if graphite crucibles are used. Manganese up to about one per cent, may be present in the scrap .forming part of the charge; 40 to 60 per cent, of it will slag off and tend to deepen the wash line on the pot at the surface of the fluid metal. A suitable quantity of scrap steel, rich in silicon and manganese, is a very helpful addition to charges of certain irons, which have cool steel, than well-made steel of the cheaper sorts.    From such experiences it may be concluded that " body " irons are not a complete criterion            ! of the quality of the bar steel produced from them.
